Ligature-induced periodontitis in mice induces elevated levels of circulating interleukin-6 but shows only weak effects on adipose and liver tissues.
Our previous study demonstrated using an oral gavage model that Porphyromonas gingivalis could induce various inflammatory changes linked to periodontitis-associated systemic diseases by altering gut microbiota. A ligature-induced periodontitis model is similar to human periodontitis in various aspects: in both cases, alveolar bone resorption depends on oral bacterial load, and gingival tissue becomes infiltrated with inflammatory cells. Therefore, this model may be suitable for the analysis of bacterial burden and gingival tissue inflammation with changes related to systemic diseases. Periodontal tissue destruction was induced by a 2 wk ligature placement around the bilateral maxillary second molar. We analyzed the expression profile of various genes in several tissues, levels of systemic inflammatory markers and induction of insulin resistance. In addition, we studied changes in gut microbiota composition and bacterial load in the oral cavity. Two weeks after ligature placement gingival inflammation was significantly induced with a disrupted gingival epithelial barrier and alveolar bone resorption accompanied by increased bacterial burden in the oral cavity. Gene expression analysis of the gingival tissue of ligated mice demonstrated that interleukin (Il)1b was significantly elevated and Il6 and Il17a tended to be higher in ligated mice than in untreated mice. Although serum IL-6 was significantly elevated and serum amyloid A tended to be higher in ligated compared to untreated mice, endotoxin levels did not differ between the two groups. Among the genes whose expressions are closely related to glucose and lipid metabolisms, only phosphoenolpyruvate carboxykinase 1 (Pck1) and acetyl-coenzyme A carboxylase alpha (Acaca) showed significant changes following ligature placement in the liver, with the former upregulated and the latter downregulated. However, insulin sensitivity did not change following ligature placement. Furthermore, ligature placement weakly affected the composition of gut microbiota and gene expression in the intestines. The results suggest that increased oral commensals and gingival inflammation have limited roles in the pathological changes to adipose and liver tissues, which are important organs whose dysfunctions contribute to the development of periodontitis-related systemic diseases.